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ABSTRACT 

PURPOSE: To sufficiently enable use even if a vibration control material is 
not used by attaining vibration reduction and noise reduction of a 
hydraulic piston pump motor itself. 

CONSTITUTION: In a hydraulic pump 20, a pair of front pump 21a and rear 
pump 21b are opposed to each other, and rotary shafts are connected to each 
other by a pump joint 31 so as to mutually negate vibrations generated 
according to phases of reciprocating motion of respective pistons. The 
front pump 21a and the rear pump 21b are variable delivery pumps which have 
the same constitution and whose swash plate 23a inclines to a driving shaft 
22 and inclination is controlled by a servo piston 27a constituting a 
regulator. Since vibration and a noise generated by the hydraulic pump 20 
itself are reduced, they can be directly installed on a bracket 32. 
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2 014, -»©7D>h^2 
1 a*±lX'J7#>^2 1 b£*f|Sj$1i\ &*0fcfxh 

>2 5©ttsa«i©(fl[ffi^^te-a-T«&-r-5iR»*t*5: 

fCiT»r^3<k'5JCJp>^«l^3 1 fc±oT0*K«3 8 
a, 3 8 btfSfgsn*. ya>h#>72 l afcil* 
U7#>^2 1 bWU PH©«J*«*U »«2 3 a*t 
Kftl*2 2fc»LT«»U ^al/-?Si)St5U- 
tTX h > 2 7 a .fc-3T«&a«jWaW3ft* Rl« 
«&EE#>:/2 0 &#©38£f*fi» 
J f»S^fi«Sn-&0-C. h3 2Kfi«iatttt 

stairs*. 
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I 

Bfc. 

v U 2; * ©IHEB©4iBBlcEBSn. ##7 

Cfl«tt«ft«*fcH#aatf*ft»©#«fcfcaA* 

mam. 

i&ffi-a©*Mg5t«iEE# > 7*-9 \$&wm±tfi) t* 
77ay?CJ:9Tfft**ft. ±TJEj&©{fcB*-a3 

ft->u ^^D^^rtobfx h >«««»©&«#-» 
?t»\zGm*zzt&mt-rzm*m i E*©Mffie 

Xh 

[B«H©BB&RW] 
[000 1] 

imm±.ammm b»««*-bbbb 
fc«5*©fliffifc:x h >*-*©&» • b£©«»*b* 

[0002] 

[fl£*©8«] Bgt«««»-«BB««©il& 
ffigfifctt, B6fc*?\fc5fc«ffifcfXh>#>:7l*t 
£<«^&*lT(r>*. ■f-©«k3&«lEb:xh>#>:7'l 
tt, CAM 2 ICttLT«8LfcgHg 3 *rr* 1>JBSB 
a7*^*#>^T*0, B»l*2K**T**Mg3© 

THRU ^-li'iUTBfFf* 
[0 0 0 3] ^>^£UT©^ffltt, B»«2fc«fcoT 

*»tT»fiEan*#7rt*aaa»BjiB*i;x h>5 fc 
«toTfft»n*. t:xh>5©*8ii, xuy/ie** 

LTB«3©BBCffl/f*ft&ftS. *MR3©«»ft« 

ttu— #tfxh>7K«fcoTfW»an$. e»«i2*t@ 
CB»an*£. ->u>y^n 5 'jr4t>@BB»*n 

•6. X U y/t6 fcioTJfeBdt^fi 3 ©3ffifci¥Uf«W 
6n^fcfXh>5tt» 3 Oilty U >?ZTU y 9 
4©3?Bi£©IWB©£fcfc«oT» *U>^7ny*4 

rtfc^3n*#7rtT£aa»*ff5. B»«2tt. 

BS2 a 1 5 3IC«toT3d*$nTV>*. 



1$B|JF8-1 7 77 32 

2 

[0 0 0 4] ->>J>y7ny* 4©HrtMHfctt. #«8 
fttftlt&n. ->U>^Dy^4©@«ii:"bK. 
**/t- 9 rtK#J*3n*»B£:fr UT##7£fMSI6 

©»x«*j:t;ttaifl!iirB*»«rr4. #7«£t!xi* 

>5«nt*lfc, fc?Xh>***MR3«KB»iLT# 
7(*J©SW©{MS*<B*-r*^'f5>^fctt, fmifttf 
RXSn*. trxh>*t#fi8fflllBl!)UT, #7ft© 

5Siw©«iB^Bii>-r*^'f5>^ctt. fp»»*tttm$ 

i ofttcfttttn. wfn^iTBUieittti 
n*. 

[0 0 0 5] «iffit;xh>#>:/i©JR#mi, 

y M 2 £*LT*##JI< h 1 3 fcJ:oTfTfrn*. f 
?*v Y 1 2fS*#i&*#a#Kl 4>WBNt&n*8 

[0 o o 6] fi*, ftfttttt+-jftft3IMft£*v>T 
«lESfi£Bfirf*«BS©<fT!«. tfXK>#>7** 

©eaBBtt. B6©«iEtrxh>#>7 , nc*^T 

H, *>?2->?9*y h 1 2-*B#«l 4-8B* 
#1 50BST**. 

[0 0 0 7] BB*#1 5tt» *OBfW»*«t>«)T» 
SlK^X 1 »&X£l/fc«tt***t. <k 0 

B*ant> #>7B#J:D*SfcSai*B#©25fc« 
ftltft«»^tft0ft*. 3&eSA©#£Bfttf# 
5 Bft^BffliS 6 lc*B ifc*. 

[0 0 0 8]- ^©i^JSfiB^BWSaifWr^Ctfcr) 
WTOfcfTttB&UTtt. fc£*tf£B¥2- 1 1 5 9 
7 5*t»*. C©5fef?SBTtt, #>:/fclR#tt*8J# 
.:fA&20*ttftlcJ;ftimSftftj*T«. 06 
KfeViTt). C©5feffttB©#)t^*afflU. Rfi^A 
1 7*«k«H»fiU>^l 8*t|ii(tsn. BBiBfc-SttEE 
fc!Xh>#>^lt**^<i6VJttfitUT> MffilfX 
H>*>7'1 t75>rv h 1 2 £©WKBrSBiS*jej« 
L, #>^*6©SBe«t2*»JS:fi»©364«Kijt 

[0009] 

[»B**B*UJ:5fr*BB] H6©K?Jg^A17^» 
BMRU>ifl8fcJ:*Krt8«jitt, i«B^»«Sffiffl-r 
*©-Cil!lE8B&£©»j63Xh*.t#S-a-*. *fcRr 
B«jtTB»©e«ttK±-Cf?fctUTt>» JftfftXh 
>#>7i#©fifttt«lB3tir, *B#1 l^EBS 

jcfi»*«p«rr*x^->KUxY*«**6n*. c© 

«:©jB!B*oWBJi5lF*©*-XB*ttffl-r44HS*t* 
0, ift£EBfitUT©nXh*$eC±#S-B-*. 
WS^A17fe2, Btt^Sttffit*ftntf*5J?tVi© 
T» ^©BXtt-^B^fc^flCioT, ttffigBtL 
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(3) 

3 

BtftttI*©B©*IHWW*>!>. JRf*tt8B#©8# 
[0 0 10] *&9J©Btt«u HMUBi&fcttfflLfc^T 

[00 11] 

[aua**ft-r*fc»o#a] 

fflicEasn. ##7fc^?fi£#i&*fctt#ai3-ti-* 
ttsn, i»e-»©#«aiiM#>:7^-:m#*MBH 

[0012] 

Gtm&mr'tomxfatzmKmiT&it&r'tozzttf 

[0 0 13] »fiiC«JE#>y©S» ; E^i:LTtt, 

h-fidt^T^S. Mc», Mr, Mc. Mcitt. # 
>ydr-^>^«|«B*. t!Xh>*.fct«Bft«l©R 

^n-ens-r. k», ci«. mmnoc^mm^i 
tf»8£ft****tia-r. k. cb, kx 

K., Kctt. f^Tv YH&XWftr-'sytoXBA 
Sft&**H?n«f. If. If. Ic Ittt, #>^*- 

[0 0 14] @7©ySaV-M:fi^t, fUMNcJ: 
*«i)APtf*3S16Lfcl6ft£B8*5«fcl/09fc*-r. H 
814. KXh>fc^U>^2:©IBKiPfcMEAi»*w 

•r. H9tt, fi«ittiaKiroviT««n?->5ai^-h© so 



tfSWS-l 7 7 7 3 2 

[0 0 15] c©**risftj&>s. o#>:/£ftfttf#2* 
#©fc». m*i»»KJ;*ft7janfxh>£S'U>3a: 

[0 0 16] *»91ri. ±E*Wr»ft£»£*-T#*U 

#>7©jl*>e>^ffl©«H8££fc-B:* c: , 
rtttoPBttfiftS* * >-fe*[/T«HMK*H* *>©"? 

[0 0 17] *589ifc«*.tf. -«©#MB*K*>^* 

-^*^«fliT«sic»^sn, ->u >y^D v *«© 

t!X h >ffi«a«i©±T5B^©fit«* , -St-5«fc 3 fc/t 

;p^n y *T*s£sn&* >xAffi#ijfi©y^;i'#> 
©&«#-»•$-*£ sk* HC(**»trr*. *©<s 

L£5. *©&6fififtfcfc«kt«£S«fc* t B5*'i* K 
i^jg£fl§V>&^TfcS8S©fci^2&Wftg»©32£ 

[0 0 18] RAfcitftttHn* 
£i«U -»©«JE#>^-^3W1-«Wfcttl'3©» 
iLTftfFTSW^Ktt. -#©«ffi# 

>7*-*a<H-ftfrT?»)fFrs©T, *mffi3j*>^ r; E 

[0 0 19] 

IfU&mi Hl»> *56W©-*tt«»C«fc*«l£E#>^ 
2 0©«lfi6**-r. «E#^2 0tt. 70>h*>7 
2 1 afcitfU 7*>!72 1 bjWK»«2 2©tt»S* 

#>:/2 1 a*.ti;U7#>7 , 2 l b «©»««, 

[0020] 7D>^>72 1 afc«ktf'j:r#>:/2 

M*«fcS-a--6fc»l- #«2 3a*<R»t&n» Bfttt 
2 2IC»UT«»UTV^. B»«2 2©«»±fctt, 
•>'J>^7Dy^2 4a, 2 4b*W6n5. ->'J> 
^7D?ir24 atttn«7ilPlt:WIPi**'tTtt*©# 
7«Jfi?«Sn. &4?7rt*tXh>2 5 a*tK«llft2 2 
©«l*lC¥fTJa:tt«7jr«Jfctt«jll!l"II6T*i. bTX h 
>2 5 a©^«tt. XUy/X2 6 afcfrUT#«2 3 a 
©affilCffUmtenXV**. Wf2 3aO«»ft« 
\t % \,**V-9 #tX h>2 7 a»Cfc 
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(4) 

5 

[0 0 2 1] ->y>$ r 7Dy?24a, 24b©##7 

to^<Dftmmo)mt»at\t> #i2 8a, 2 8 b* 

^UT*n-6*lfT*>ft*. #«2 8a, 2 8blCtt, n 

4. 7D>h#>72 1 afc«fctf'J7#>72 1 btt. 
-tn-fn^r-v'^ 3 0 a, 3 0 brtfc*jfo*n.&. 
[0 0 2 2] 7n>h#>72 1 ai$,fctfy7#>72 

i btt, #>7»#3 iic«t^T«5iriii6sn*. an 

£E*>^2 0£#i LTtt, ^7dry h 3 2 WWt*n< JO 
> 3 3 S:frUT15tfWe*l-&. 77$-? h 3 2 tt» *S 

3 4 znzmm&wi E<z>mw*# 3 5 ins 

ft#*h3 6fcioTH«an*. #>7«#3 IjMB 
frt**7D>h*>:72 1 a*£tf'.J 740:72 1 b© 
BlsM3 8a, 3 8 btt, &WfZ&5\ZX77'(>ifi 

[0 0 2 3] 02tt, 0£ftk3 %&Z.Ui'i)>?zru»j 
* 2 4KKtte>n4X75-f XOttffi^^-f. 0 2 

(A) IC*f«k5iC, leME«l3 8lrtt. *>U>7"70y 
*24i|g"&f •StfXXT'^'f^ 0£, #>7H^3 # 

1 tis^-r**;*:*?^ >4 1 jWMfcs*vn>*. 0 

2 (B) K^-fiStC. ->U>y7Dy^2 4»C«. £ 
ft©^74 2*sp3ffi^|pJ{CWIBS»ltT^j*3n*. «f 
&fctt, ®(E*&3 8©***77<>4 0»;:*i>Ft£* 

xx75-r>4 4*^<a$n«.. ihhe*i3 8©:**x7 

7-f>4 0ft. ->U>^7ny^2 4©^XX77'f> 
4 4fctfc&TS. @<E*U3 8©^XX77-f >4 lit 

#>7»* 3 otc^3n4^^x77<>fc^-r 

■5. «-#>72 1 a, 2 1 b©S*fc-T3 lt)©5/U> 
^74 2lC#^^5'f>©ttffi&^t>*TiraXU # # 
#>72 1 a. 2 1 b©#74 27t©(fctt£:£*>-B-Tlfi 
ir.TSJltiCftoT, &->>J>^7Dy£24 a, 24 

brt©tz^>2 5©a«jift©ttffl*-a«'a-*wi: 
at-es*. x^5-f>iDi©fi:**ttaciioxb 

[0 0 2 4] 3p74 2*t^!|BJ|Bt9IB» 

J*S*U *^^77-f>4 0*J:^X^7'5'f>4 4 

m\zi 7m&aasnz. ^n&©9. 20. i7©»« 40 

fit. S^lc*S&»»S}§*:AV>**H«t:»0. 
7ilK¥ 3 1 isJ;tf->U >^7o 7^29 ©*£t>tt©£ 
£fc<fcoT7n>H#>72 1 afc±tf'J7#>72 1 

b ©&«$*>« safccfrs stares*. -r&t>i>* 

77<>©#»#2 0*«fctf 1 7T**©T. 2 0X1 
7 = 3 4 0T1««©4 0* SS4ofcB©0. 118" 

<DMfrT&tt&t>iii>mmti3iZ. ittz.\m2 (b> 

©«fc5K. l#±©«»T3|?74 2i:X7 , 7'f>fll4 4 
i©(fct!*£fc-rci5<£, P*f|-£fcDlC9#B©;<* 
X75'T>4 4i:4#l©#74 2£©ttlSgtt3. 6 59 



1&HW8-1 77 7 3 2 

5 

3 6* tfcD. r©w*-e#7 4 2C«r«X^-f > 
»4 4©&«8*»ft-r5;iirt*-e€*. *fc02 

(A) ir^f^^?^ >»4 ltt, ftffH;fc>D?3#B 
©*75>f >»4 1 £02 (B) IC7K-rilff|-**>DT2 
#B©#74 2i©{fc«M*<2. 0 0 0* £fc0, KT 

s«^t)-a-n«. t&j£©«t3tco. 1 1 8° s#(itb 

[0 0 2 5] 03fiJ, Hl©->U>^P!y^2 9(«lffl 

t»«sn4f^iitt©aKs^-r. #S!»A#-h5o 

*^KASn*^tt«ltt«AK5 1 a. 5 1 bICiMSU 
T, 2 8a, 2 8 btth*ht» FT*. #«2 
8 a, 2 8b*&£U2n«{Hftttfii. ttttil&5 2a. 

s 2b*^-f-n-en»msn5. c©«t5ic»jfi©ttip 

#-hiLT©5 2a, 5 2 ba>&ttffl3n*ftl!l» 
[0 0 2 6] 04tt, *56«B©«6©*»«©/t^7*7D 

•^5 9 ©«#***. **»«»h i tsmdmc 
mhu Mfo?z»ft\z\m-<D&mmttT. sbt 

^£14. itttilS 5 2 a. 5 2b*«, #atttti#- h 6 0 
\z&m? ZZ.tr $>*>. /W77ay?5 9£ffi^*l 
«, 7D>h#>72 1 aiS,fctfU7#>72 1 bfci. 
*»WKtt-#:©#>7i:LTttftU ?tfflEfci:©» 
f£&#ttH-tfc*. Jr©fc», £->U>:?7ny?2 

4 a, 2 4ba^«£TS«»fc&£^lf-fc&»K 
£|6j©*a<E*ft&S©-C, fimh-t-oX^U^Vi 

[0 0 2 7] 0 5tt. 01©^«Wt«t*feffi^t)-&© 
05 (1) \ZfFrr&$\Z, 7P>h#> 
72 1 a©SttHffitt, *74 2*^WIBir 9ffl^3n 
TV»5©Tv B»«fl2 2©4 0aillli«ltC)BE^»l«^ 
C*. 05 (2) K^-r«fc5K, U7#>y2 1b©tt 
M&ifi7U>bifi>'72 1 a©tttilBEICittS!UTxS© 

(s«)8n*t*ntf, saas©^77'f>©«'&t)-a-(iK* 

*Ht3&»T€r, H>^n?^2 4a, 2 4b©SJ4 

72 0fc^>^TBlWUT^4Jtn£fe, *Mg5$J|&BE#> 
7tt, «|)E^-^©«t3^lelCSC7^^iX-^ttT 
t>ffiffl-r*^t**-p^ C©±5^ffi^35rT*>|SI«lCfi 

[o o 2 8] «*S2 3©«^a*ta«sn^B 

[0029] 

[fe^©«*] «±©«t5ic*«wic«tntt, -m©^ 
*©■?. »mtxh>#>7*i#©fifi»fl:*j:^fiiB 
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(5) 

7 

ttmmmznvttwc. sum 

[0 0 3 0] &1t-mz. lOO*$IO«lE#>^ 

*•©##©««©-#©»£#>:/*-* 

nifim&tomt&z^T* fr*.vTW&azhtfi&m 
3n**£t>*o#*. *&*jB©^7;v#>7fc£© jo 

[0 0 3 1] *fc*56W»C<tn«. -*#©SlJE#>:AE 
-*«£#iUTl *©#>:/£ LTl&frr*©-^ * 
»lE#>:/*-*IC*ttS^#84©fcff=#-&U fl 

muz&zt&miSkzmjzZitz z 
uaa©ffii)i«ift«] 

[0 1 ] *£9!©-3^«©*&£«#W»cWfc^Tjp 

[02] Bi©£»fl©Ete«*±tf5/'j>^:/n.;/* a? 
©<HB0-c»*. 

[03] 01©&»W©/W:/:7Oy*©fl8B&fcL;fciE 

ffi0T&i. 

[04] *SEK©ffi©Syfi^K«t5/W^n«;^©« 
■&*bU&IEM0T*S. 
[0 5] 01©£J&W©7n>h#>:/ttfflEEfc«fctf'J 

73j?>^»ttaE©i^iwa:fli*^f ^77T»5. 



[01] 
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[06] «*^e©«fftrxh>#>^©«/«s»^w 

C«JKV>Tj*'tiEffi0'72b5. 

[07] »«it«lffi4?>y©glW»#fffl4H^->5a. 
V— h tr^^-r^D y ? 0T* 5. 

[08] H70tr;KOA*»«S*r^77T* 
■6. 

[09] 07 oi/s.a.^-vmmt^msmt.^ mm 

2 0 

2 1a 7D>h#>:/ 
2 1b U7^>^ 
2 2 KSirWi 
2 3a ft£ 

2 4a, 2 4b •VU^P'/? 
2 5a 

2 8a. 2 8b 

2 9, 5 9 lVV~7fUy>; 

3 1 #>7»§^ 

3 2 ^7-!ryh 
3 5 

3 8, 3 8 a, 3 8b [sHEtt 

4 0, 4 1 *XXy7-f> 
4 4 *7,XZfy4> 

4 2 #7 

5 0 #ii«A#-h 

6 0 #»i±ia#-h 



[03] 
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(6) 



KIW8-17 7 



[02] 




-3-i r 
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